L
ibrarians have been talking about the Semantic Web for years, but with the increasing adoption of linked data standards and frameworks by major information and search providers, we are finally beginning to see it grow. Academic librarians are uniquely equipped to take advantage of this growing set of technologies to reach out to our users and to make our unique resources infinitely more useful and reusable.
Linked open data is based around the idea of creating a web of open-licensed, structured data and metadata that can be processed by computers. For example, a simple "dumb link" to a website can be enriched to add semantic meaning of not just where it's linking to, but what it is linking to. Therefore, rather than containing only a URL address, a link could include information about who created the link, when the link was created, the title of the work that it links to, the author of that work, and when the work itself was created. This information is represented in factual "triples" of subject, predicate, and object (i.e., http://crln.arcl.org/ -TITLE - Although not exhaustive, the following resources will help you learn about the principles behind linked open data, identify some of the ways it is already being used, see how knowledge organizations are contributing to this emerging field, and get involved with creating the next version of the web.
Understanding the basics
• 5 Star Open Data. Not all published datasets are created equal. Following up on one of Tim Berners-Lee's original ideas about linked data, this website explains the concept of the five-star "ranking" system of linked open data. The more open and structured the data, the better, but it comes with costs of time and energy. Explore this site to learn about the pros and cons of each level of linked open data. Access: http://5stardata. info/.
• Linked Data Glossary. As with any emerging technology, there has been an explosion of various approaches, terms, standards, and ideas associated with linked open data. To keep from being overwhelmed, keep this glossary from the W3C Government Linked Data Working Group handy. It provides short descriptions of each of the terms and links out to more in-depth descriptions and standards. Access: http://www.w3.org /TR/ld-glossary/.
• Linked Data-The Story So Far. 
See it in action
• BBC Music. The BBC has been expanding its linked data offerings since it first started connecting its online content for its coverage of the Olympics. Particularly impressive is the BBC Music website, which aggregates data from a wide variety of sources to display a wealth of information about artists, including a feed showing which BBC shows have recently played artists' songs. Access: http:// www.bbc.co.uk/music/.
• Google Knowledge Graph. As Google transitions its search from being an information engine to a knowledge engine, users have seen the refinement of search results that differentiate between concepts (i.e., Leonardo the painter vs. Leonardo the Ninja Turtle). This is a result of the refinements of the Knowledge Graph, Google's proprietary knowledge base. Access: http://www. google.com/insidesearch/features/search /knowledge.html.
• HistoryPin. Historical photos gain new levels of meaning on this website, where users provide metadata to put photos in their correct context, place, and time. The photos are then overlaid on a global map, allowing users to browse what a place looked like over time (including overlaying photos on a street view using geospatial metadata). Archives are particularly active in sharing images from their collections on HistoryPin. Access: http:// www.historypin.com/.
• • Freebase. Originally created by software company Metaweb, Freebase was purchased by Google in 2010. This knowledge base has more than 2.6 billion facts, and its structured data is one of the resources used to power Google's Knowledge Graph (item example: www.freebase.com/m/03cms3s). Access: http://www.freebase.com/.
• 
Linked open data in libraries, archives, and museums
• BIBFRAME. The Bibliographic Framework Initiative is a new model for representing bibliographic data on the web, with the goal of eventually replacing MARC 21. Although still in its adolescence, BIBFRAME's emphasis on relationships between resources means that much of the duplication encountered in MARC will be corrected for long-term savings in costs and effort. Access: http:// www.loc.gov/bibframe/.
• Karen Coyle. Coyle is one of the leading thinkers trying to bring linked open data to libraries. A veteran author and presenter, she creates clear connections between traditional information organization in libraries and the emerging tools and trends of linked data. Coyle's three ALA Library Technology Reports on the Semantic Web, RDA, and Linked Data are must-reads. Access: http:// www.kcoyle.net/.
• Linked Jazz. A short video shows how this project is using linked open data to show relationships in the jazz music community, all based on archival documents and oral history transcripts. Follow this by browsing the Linked Jazz Network Visualization Tool to see the cloud of relationships and influence among the more than 8,000 jazz musicians. Access: http://linkedjazz.org/.
• LODLAM. This website, its associated Google Groups discussion board, and its Twitter hashtag (#LODLAM) together serve as an online gathering place for the loose network of information professionals working to bring linked open data to memory organizations. Follow along for the latest news or join in the conversation. Access: http://lodlam.net/.
• OCLC Data Strategy and Linked Data. OCLC provides a variety of datasets and services, having included linked open data within WorldCat records earlier this year. Additionally, OCLC provides downloads of its FAST subjects and VIAF authority files; although both tools are early in their development, they show a lot of promise for the future of linked open data. Access: http:// www.oclc.org/data.en.html.
Get started
• Data.gov. When you're ready to start tinkering with large data, you can grab some sample datasets from this website for the federal government's open data, organized by topic. The site also includes applications created with open government datasets, such as the United States Education Dashboard. Access: http://www.data.gov/.
• Datahub. This free data management platform from the Open Knowledge Foundation serves as an index of datasets, allowing users to search for datasets, register their own datasets, and get updates on datasets that they are interested in. See the Library Linked Data group for a list of 47 (and growing) datasets from the LODLAM community. Access: http:// datahub.io/.
• FreeYourMetadata.org. Largely geared toward libraries, archives, and museums, this website provides screencasts and guides that show how to use OpenRefine and other free tools to clean, reconcile, extract, and publish metadata as linked open data. The step-by-step instructions are provided with sample datasets and reconciliation points, giving hands-on practice for the tools and concepts of linked open data. Access: http:// freeyourmetadata.org/.
• LinkedData.org. Tom Heath runs this website that aggregates links to many resources, tools, guides, and tutorials on linked data. Although not exhaustive, this website provides a good starting place for exploring the widely distributed information available on linked open data. Access: http:// linkeddata.org/.
• LinkedData-W3C Wiki. Similar to LinkedData.org, this page in the World Wide Web Consortium's wiki provides a good starting point for exploring the vast information available on linked data, including publications, presentations, demonstrations, and community discussion forums. Access: http:// www.w3.org/wiki/LinkedData.
• Open Refine. This powerful, free, open source software program helps users clean up messy datasets to prepare them for publishing to the web as linked open data. Open Refine is relatively easy to use, has a robust development community, and allows for reconciliation of datasets against standard linked data vocabularies (such as dbpedia. org, freebase.com, or LCSH). Access: http:// openrefine.org/.
• School of Data. If you're new to working with data, the School of Data's free courses are an excellent place to start. This c o l l a b o r ation between P 2 P U a n d t h e O p e n Knowledge Foundation teaches both basic and intermediate skills in working with, cleaning, extracting, and exploring data. Access: http://schoolofdata.org/.
Publish your linked open data
• Best Practices for Publishing Linked Data. This Working Group Note from the Government Linked Data Working Group serves as a great checklist for creating and publishing a linked open data dataset. Published datasets require some regular maintenance to stay functional, and this guide can help users make good choices in the design of datasets to make them more sustainable and less work in the long run. Access: http://www.w3.org/TR/ld-bp/.
• Git (and GitHub) for Data. Version control is vital to working with datasets; since mistakes are inevitable, version control allows us to "skip back" and fix problems (even if they happened 17 steps ago) without losing the interim changes. This blog post by Rufus Pollock describes how to use the free, open source versioning control system Git to successfully manage changes to datasets over time. Access: http://blog.okfn.org/2013/07/02 /git-and-github-for-data/.
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